E2F1-CDK1 pathway activation in kanamycin-induced spiral ganglion cell apoptosis and the protective effect of CR8.
Cochlear hair cell loss results in the secondary loss of spiral ganglion cells (SGCs). The death of these SGCs is due to apoptosis. The E2F1-cyclin dependent kinase 1 (CDK1) pathway is believed to represent an important mechanism of neuronal cell death. However, the role of this pathway in spiral ganglion neuronal apoptosis has not yet been reported. In this study, we deafened guinea pigs with a subcutaneous injection of kanamycin followed by an intravenous infusion of furosemide and then assayed the expression levels of cleaved caspase-3, E2F1, CDK1 and cleaved caspase-9 during the induced SGC apoptosis. Our results revealed that co-administration of kanamycin and furosemide rapidly induced hair cell loss in the guinea pigs and then resulted in a progressive loss of SGCs. Expression levels of E2F1 and CDK1 were obviously up-regulated at 1 and 3 days after deafening. Cleaved caspase-9 also increased robustly 1 or 2 weeks after the deafening procedure. The up-regulation of E2F1, CDK1 and cleaved caspase-9 was significantly attenuated by the systemic injection of CR8 (1mg/kg/day, intraperitoneally) starting at 5min after deafening. These findings indicate that the activation of the E2F1-CDK1 pathway and cell cycle re-entry contributes to the apoptosis of SGCs and that the selective inhibition of this signaling cascade may represent an attractive therapeutic strategy. CR8 has the potential to protect SGCs from apoptosis.